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1. 

Z- (YQ) -X- <CH2-CH2-0) (CHa) »-W-R 
Call's a) Z«. YQ = CH = CHX«-C (R" ) = C HzTa&^^^fcli 
s COOH. HO (7';V^tF) X H, OH (t Hp4^>^;V) . NHz. J^tfS 
H!b->e>fig;5P*'-5.3l9?5inS-^ST^D. ^Sl,->tiY =-C = CO) -T'^S 

H. Ns. OH, cHs, -NH-NHa. mmsy m^^mjimxim 

b) YQaCH = CH. -C (R" ) =CH2 (:CCT\ R' =l~5®©j^ 

: 

c) O (CHz-CHzO) .a5j?Uxf^l^>^^~>Jrj--;V^i@#:'^St) (coo^ 
m=2~5 0 0) ; 

d) o, N. s. -c (=0) ib^iom^mis>hmitsti^-mm-v^^ 

) 

<0':^/:ii';xay— A CnEry t) -^^^D x^Ui/^i; 3— ;V (PEG) M-^ 

2. YA^g|S7';V^;l' [ (CHa) « ; n=l~7] ©lf*^eSS?«n§— iScM 
;q = ~C= (O) . N. St?3&« 
f»^311€)-^/x';;?,iny— CnEryt) -^d^Vx^U^^^y 3~;V (PE 

G) 

Xt*v'^'PT;l/4^;K -C (=0) -R (iic-tf^ R 

ii«^lXt*2<D'^-/xVXPy— A CnEryt) -5}?i;x^l^^/^?i; n-^v 
CP EG) ja^fJlCo 



(3) 



m^Z 0 0 1-501190 



4. w=~N--E?^??. RA^H. \~7m<D^mM'3'^mt^mir)i^^jvx 

«S/^?PT;V4^;k -C (=0) -C (=0) -R iCCT. Rli:X-^;l'5>'. 

li*:^lX«2©':^yxyxnv-Z. (nE r y t) ~^';xf-l-'>'^?ij r3'~;V 

^i:~>'^'nT;Vdr;K -C (=0) -C (=0) -R iCCT-. RiiX^fV3.y^ 
fl*3«lX«2(7)':h/x'Jxt3y— A (nEry t) x^P^^/Vn— ;V 

(PEG) m-^i^o 

6. W=-C (-0) --tra&t). RliH. 1 ~7®<0i^^S?^*'r^ffiiJ7 
;V^;VX«s/^'nr;Vi^;K -c (==o) -R RSX'^^vs 

fg^^lXt*2<75'^-/xUxay--A (nEry t) -^^V x^L'>'ii'"U a— ;l/ 
(PEG) JS-gr^o 

7. WRti. COOH. PO*. SOsH?b->P.iER:5i¥*'>e-31S?^nS-fig||T'« 

W*^ 1 3^.i±2©■:^/x^!Xay— i. (nEryt) -jSV x^ Ix^-^^U ri— ;l/ 
(PEG)|?g^#:. 

8. YQjb^^B^fci^r5t;l'^?fe«?^ (CHz-CHtO) .!!)%3 5 0~S51 0, 
0 0 0©^J^«:&»L. ^LT~ (CHe) „ = CHj-^ffeSiS^:® 1 On E r y 

t -PEGja-&i*:„ 

9. YQ*Wfc->7^;l'T*^&t)s (CH2-CH20) mft^Sgi. 000-^7 
. 0 0 0CD5^^a:&«-U ^UT- (CH2) n = CH3'^j&Si§^]S8«Dn E r 
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yt-PEGJS'^o '■^.-'■^ 

5, 0 0 0O^J^SJ£#U ^LT- CCHz) ,. = CH»-I?fe 5115^31 8 CO n E 
r y t-PECm-^^. 

1 1. YQZA^ (CHz) 4-COOH. (CHz-CHzO) . (m=7) . - 
CCH2)n(n = l), CCHs) . CCH2)3-CHO. (CHz-CHzO). 
. (CHz) 3-CHO. (CH2-CH20) .RC; (CH2-CH2O) .jb^6^5 
tlSMsR^ !<?:> n E r y t - P. E Gfe-a-^o 

SKStlv ^LT (CH2-CH20) «*"^3 5 0~1 0, 0 0 0 

U - (CH2) n = CHsT'afe-SiSsl£^l<On B r y t-PEG3S^o 

1 3. luian E r y t *'!K#:X«^C>-flJi:»-S-b^ tt-f*Xa^©-g|5*^lul3 

5 n E r y t -fStt^J^fi^^o 

3 4. tufB'^-/xiJXay-Atc|S^$tlSPEGii^#^'gl-^-rSs fl&m 

15.. l^iS,il:^>■>&o*J^a^SA^?>cD■:^/xl;x^y-ix(^)»!3t:^■t?^&•pTs n 
fifife J; tf/Sfc l±HfiBlii'l';t ^«!i7k14^W^t. p H 8 ~ 1 «rmi/^ 
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F'9>y^?T'y^"!V-S^XxA (DDS) •efe^'^-yxU^.n V-L, 

teMfs. •^iE>ic. 3|s:|^5B^^:^/xuxDy-^co«f^©l!Bi7^j^^<:lii•r«<, ^ 

i^ffi^tj^Mi/^s A-r :^ T ■fei' ic. M.mc:^mmco cm?. cot- / ^n; Xa y- 
•^/xyxpy— A (nEryt) lis ^co-g-^-^N^-^'aev^f^s-r^fcii) 

. mi oonm<DWi^m.m^mT^^m^jBm-r^ of^mnmms. ess. 9 

9 9^) o ■:^yxUx^y"-A^i*^|65^^:^ U:^y-A5b^&fflJtUT, Ud«yti 
S-Ts i$i:A.iflie.)^!H^-X(?3';j3«y-Ai:mbT. ^ftS^tegij 

fio^^^jg^^-To -^-/xvxny-At*. mmnmmibf}'^^'^ m^smcD 
fiL^te^-g-^nSo sstc. ■^-/x1;x^y-i=.^±SfetJ^fi^M3I^M%^i^L^^ 

ny-A«^mic^ffia^=S:*tlSttmt[ffi#:Xa i^xV/^V— >X-rZ=, ( 
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(>I^H^ffll5, 6 5 3. 9 9 9^)o 
ny-A CnEryt) ^itD^f M^tfd->X7r^5?;Htey > 
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feS C*a!itiiFll5. 5 9 5, 7 3 2-9) o V ^V- 1.^=1— -r^ ^-^^T^ftib 
<DP E GOMfflfc^^^tlTI/^S (*H?ffi=^5 . 5 9 3, 6 2 2 ^Rtfi^mm 

mM5. 6 2 0, 6 8 9^) o L;6^U:&*^5.. ':^7xU XD V-A5^>'5flM®^#t) 

US. 6 2 0. 6 8 9^1*, CD-I 9K#3g-&y4?y-A^St^-rSo m^*:© 
n E r y t coSS^ft'' n E r y t ©^ife1t^«i*-rS*%6Hi. ^-^-Tr^tCS 

fsn?> n E r y t fmm^mm-r^^-mt>\ fe^fcurfes. 
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?S:aStt^^'t'fc^i7^Wra3atr®«:«&-rSei tlcj:?), •:^yx); Xay-2.teiK 

-a-L fciBe^^ic <fc D ens- nsg^'^tes^fr ^^%P65Mat(So^f -y 
>'^'-ffccv^mi!:^^o --msmmic^r^-^T. ^^wtssamsgps 4/tr 

OP-2%^i|-rsttf*fcM-^Lfct-yx';xay-A^;S#'rSnE.r y tfS. 

im. EP-^£i|«iS'iiii**ta-4-sfii*is#-:h/xuxDy™AfciH'rSc 

ti. n E r y t ^^-^TSm^ti. JaJS^^^^^S-TSo 

»#e^BistrM%iS^-r§iae^#-f/xyxHy-i^cD^jg75r?t}cBi-r«o. 
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Asfifi^tficp-rso ^eic. *%^ttn E r y t -p E Gmmimt^. 
sas:#^n^§ p e g - n e r y t mm.micm'r^. 

fflM^iJfe-r. n E r y t />gSO^:^tt^^mtc®^ < -yr-ric-^/x'; Tiay-i;. 
tfPEG^iffi-&L^iS. it/->'5Ci:^7i%f<. n E r y t -P E G^-arfi^Uli, 

n E r y t - p E Gm^<Dmf}<omm.-^ichn:if^-orwM^<Dm^icn&x^ 
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|2 -(YQ) ■X-(CH2-(f H2-0)m 



PECinErytO 



nBr ji fvfflligGc!) 



FU 



(CH2KW-R 



jg=*L.«,^^fil«T?a, Zti. YQ = CH = CHXti~C CR" ) =CHz-Z? 
$>§S^lct4x COOH^ HO (7;l/7*t:K) ^ H. OH (t: Ka+v-;!^) . N 
Ha. S H^^e^^gpA^e-^^txS-^M-??^:^* y = -C= (O) --^^S 
«-&s Z=H. Nss OH. GHs. -NH-NHe. Wim. SMS7J<%X« T 



T-;VJ T?a&oT. cnii.m-^\n<Lkm-r}^r) . K. Bodatisky { rprinciples of p 
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eptides synthesis: chapter II, Activation and coupliogj Haftner et al., 1 
984. Eds. Springer^Verlag, Kew York. Pp9-52) }rZi:K>Mm'^nr^-^^o 
PEG^^nEryt «g^t'^^7>ic^M^SttC»Ol.K oA^^D^fJ^tXT^^^ 

*r : 

mt^^y> <B r CN) . flJ87S/li:E.Xx;V Galipsky et al., 1984, O 
. MacromoL Sci, Chem. J A21: 8339; Mutter et ah, 1979. TThe PeptidesJ G 
ross et ah, eds., 2, p. 285, Academic Press, New York) ^ tl F^i^^M^ 
(Rubinstein, 1978, *S!fftll4, 1 0 1, 3 8 0^; Davis et al. ,1979. 
*ffl#SSl4. 1 7 9, 3 3 7-^5:i;Fersson et al., 1988, Tj. ChromatogJ 
457 : 183) . mm7s'^i^>^^^-:^)l^mmW CMlron et ah» 1993. rBioconju 
gate ChemJ 4:568;Zalipsky et al., 1993, TBioconjugatG Chem. J 4:296Sltf 
Zallpsky et al,, 1991, TPolymeric Drugs and Drug Delivery SystesisJ Dunn 

etal.. m.. ACS, Washington, DC) . :t^iy:^}V:^^:=^?V^ ^-:^^''/-)Vmm 
(Allen et al. , 1991, rBiochem. Biophys. ActaJ 1066:29:SltfTondeUI 
et al-, 1985, Tj, Controlled ReleaseJ i:25) . 6)?®:=^ ht3:7x— 

(Satore et aL, 1991, TAppL Blochem. Biotech. J 27:45) s hly^l^—h 
m^t^ (Klibanov et al.. 1991, rBiochem. Biopliys. ActaJ 1062: 142; Del gad 
o et al., 1990, TBiotech. AppL Biochem, J 12:119) . Vb-1'^F^*#: ( 
Kogan, 1992, TSynthetic Cominun. J 22:2417S:tfRoinani et al,, 1984, TChe 
Biistry of Peptides and Protelnsl Volter et la.,M. 2. p29, Walter de Gru 
yter, Berlin) o 

'i^'^co rvQj giS^jHi:. ?EQco^y/^^mt<^^^^^^^^^ 
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a 

Ci 

YQt4:CH=CH. -C <R" ) =CH2 (CCT? 

2) n ; n = l~73 ©afft^e.^S?5n5"«MT?^Sil'&lc« ; Q = ~c= <o 
(O) (xXx;V) . ~N-C (O) (75 K) ;&tf-s-c (O) 



fes ^^SifiS^tep-rsglfflttcofili; LTti, n E r y t iB^tf:^^ JgffiBfc:^ 
0*){t:Lf£^fc^ n E r y t <7):g:ftf^ffift^?-n* P E G^^icm^-r^m-&<Dmm 

53-?© (CH2~CH2-0) .g|3^3-a. 5}?iJx9^U->'^-y=j-;b^ni^*'^a6 
ma. 1 ~5 0 OCDl/^-rn^-'TfeSo Iy1tti'^-=>T. 3 5 0 — 1 0, 0 0 0© 
^"^m. t^t£l,<til, 0 0 0—1 0, 0 0 0. 5?>ti:Sf^L<«2, 000 — 
5, 0 0 0 <D:53-?a*#-rS P E G:iJ«M</-'e.nS« 
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S^tc, [ (CHz) n-W-R] Mit^ nE r y t mSOt^i^Wt-^., C<D 

CHz) n-W-Ra. n E r y t (DNA^i'f^V) fcbTx ^Lli 
urn (Mk /Jvii) ^/rLftSaJjX©fei&fc&-^^tiSffl^U::fe^->T«. pt-^st^^ 
mif?>itmc. *if*L<t*:^SteS. M^ti^OCHs (WR) T?fe;s-^^T*^S 
o bA^b:5:5b'!€.. (v^'i^n^yT) tJrfetJS n E r y t <t>!!tSe5ra!^W 
•rs^^Tii^tclibTti. (CH2) n-W-Rt±iE^ (fip-^, -NHa) Xti 
a«iSf -COOH) mMm-t:^-^<'i-riifi&^^l\ (CHa) n-W-Rti: 

;ttfyi^;VXi*'?W5 FOJ:?*®^?^^, HulBtO/S^-'&BT. [ (CHa) n 

-w- R] m(j>mni>i<^<^mmji.itmm<Dmm^^mit^mrc-ri^^mj&-^n 

Wl±, O. Ns S. -C (-0) *^e>^^i¥:J)^e.51S?^n^"-fieMT'fe§, 
Xt*->d'a7;l/4^;l/, -C (=0) -R (ZLCT, R«^y 7'5>M»I*. 'M;?L 

^;VXi±~>5'ti7;V^;K ~C C=0) -C (=0) -R C<icf, RtiX^;V 
xt*^'i'n7;v^;K -c (=o) -c (=o) -r iccv. r»;^'^;V5>' 
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w=-c (=0) -r-^^im. Rif.B. i~7m<Dmmm=^^m'r^m&. 

Tn^^nyyM~y^x2r)\'^}V. ~c (=o) -r Ccc:t\ RttX'^;PS>'. x 

WRa. CO OH. P04. S03HA^&Jj!cSip3i)'>6.^:?n^-fl!SMlfa&«. 

n E r y t mm<0'm^'nm^hk^.^ P E GCDSlS^^^^g^T'feS i^V^'^ C 
Mffi[)b>?>^e.*''T*&So *5>lc:. fiEiPP E G^n E r y t tSi^S'^^-a-. S 

maufc p E G«^®^^— b^T— i?:^)^w&nso ^A^^^-r^s n E r 

y t \i^^i^.^W^W^mt^t>\ Xt*n E r y t k:J;^^TO£»l<D«aiXaia-& 
n E r y t fe^^K'ffi^^SS (jl&jEge?)ffl^-E?«*Si;5iS?txi^5) T'^5*\ 

^tl«. n E r y t^iiOSfSS Cip-S. S HXtiNHa) (??/^— fe>-r-i?ti, 
C 21 Wm\^ ^ ?) ^MlcjgJS^ n#-5 .»^L<a. nEr 

y t(^)M<OM^SS<5?2~3 0%:i)\ ^5.i?:jg=^l,<li2~l 5%3&^P E GTiSm 

. ^'v. 3/^!. th^) :i&->6cojfc5t*-^e.i^snso mmm (^^u 
£fiijg=g5S^b^i®u. iMSSicf/^-i-yw"- 3-i>^»T«o i£ii«n/fc^jfii^^y 

>mmmW. ^ S : \ 5 0 mU NaCK5. OmM KiHP04/KH2 

po4s pH7. 4) '^K^mmvx. m.m(om'm^\^t^. ^^m^^mt 
fmwL^<o^imit. m^ic^mmwm^, ess, 9 9 9#icte«$tLTt,^ 
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od (1987, TMethods in En22iTnol. J 149:271-280SLtf?f£S#i^ll5, 6 5 3, 
=fflm.Y;t>'^ffll'>"riJ:. ffi^ (2~5mM) jKI^^WK. pH8~l 1 '&fflV> 
6 BXli^y 7'ir^)JiVS 4 0 0 ^mT^^'^L.±X^<D'*)--fX1^mi^ a V b 

tt/^Xl^iS^ntHf. n E r y t OiS5gt*&1*egteJt7 <%S« !S?S?e;&^ SiitFO. 

my^}v^--^mt^m^mutsmx'isir^\ ni^. 7w;v^f-%abT=r-x 
. 2 2 nra<r>.2-o<r>y'<}i>^— m^T-ya-y) itm'Lxmmm%'m^w^^ 

^. n E r y t OliiiiK^fcitt^S«&5't?^.5.o 1 0 %C>n E r y t t^^t>n 
§©T% »$b<a5%*Mfr§o *H?#ffm5, 6 5 3, 99 9^iO:^;& 
JlV^fc«#. 2 0 %3tt±-^n ??^<€)nEryt MFSf-^T. 
« L < t*?^ffi^TT?IWTf 

tt^ig^Xti h X-J'D-X^aaT?<D^i>5^8i CIPSs 2 0, 000 

x2 0:a-) : i J) »?a2 0 0, 0 0 0~1 X 1 06<7>^^>t*ffl</^?S:ii®-fe 
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;l/D-~X'g«tiT?(5D3i*f : i 1 i) 753 V (Amicon) ^^JHf^fcMSg ; i v) h 
WNn-X, X^D-::^,X^i^'7't•y-7.Si^^«^fl3t/^fc:}fifg|£M CnE r y t t 
©HcDmgto^ 1-1 0 0 : 1 tc<fc?3. ^f?«l^ (1 0 

'2 n E r y t /m 1) ^mmt^„ cnP-OSffitis *j^n E r y t . ^Jlle 

mi:'ii.ib^nitmsmmi^mt^ n e r y t . ^cmnm^-srirc&ism^ 
L < a. n E r y t -^m^mmm.^W3mw.\^. mm.\t.wf>^ t tc* a , 

ti^Ofi&0«gij±li:. n E r y t -^tl?g1ia»M?S«:e< » »^J©Mi:bTa. 

JK-i^ft-^hU-J^i. (^-2 0-C) s 7-feh>'-F'7 

. mmimmm.^'^^^. ^Aitmm^w^mi'^. ^<oi\:»wmmiXf}mm-^ 

o lt3ll55-^**-rs n E r y t lis jillS^nS OmmM) t>\ 7Lii.=t<Dm>li 
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•t«:^'■>■t5^i:•rs^:t^±^ SfcSS«:ci;T*^5o c<o^^^m'<:^yff^^f 
5 n B r y t <omffm^^n. vrcififX^mmmi(oimms.kiA,E<r}m-k 

ic-fgiiS^nS. nE r y t Si±t7>=:-fffi*5jctf/'^fcti^«-i'^>'<DC® ^i^ih 
. m^itA 8-12 7S.IfM 3 4 4 S'^n E F y t tefS-^^n^S. Jn;#:ti, n E 



C^f*'. n = 2~100) crK\TCi-"ese«PEG^fflV^§#^cDB^a^{c<fct)^ 
MiacDJ; 5 te, n E r y t ©{b^6?ittSft*M4't£:#&r5^^ >'/^^^®(DfS§^i=& 

, 7.^)V^-Jyyj,i.:^-^) V -yymm^<D nE r y t ^O^tMlt. m-^nB r y t 

;b^^<o*^-&n E r y t o-^m^^Mr^Tcmm^coim^iimtr^mmm 





( 




) 
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) » 

tiS : 

Z- CYQ) -X- (CHj-CHs-O) CCHs) n-W-R 
(^Pf, YQt±CH = CH. -C CR" ) =CH2 CCCX\ R' =1~5«CD 

Zii. YQ = CH = CHXJ4-C CR" ) - C Hzt?S5:^^li:a^ CO 
OHs HO (7;V-rtK) . H. OH (fc Hd4^5^;V) , NHa, SH*^^^^ 

. OH. CHss -NH~NH2, myk<^. S-&«7j<UXii rjS'l4{bxxx;vj 

feoT, cmiSH^te^SP'??*.?). M. Bodansky ( FPrlnciples of peptides 
synthesis: chapter II, Activation and couplingj Haftner et al., 1984, H 
. Springer-Verlag, New York. Pp9-52) lCXK>Mm'ttlX^''^') I 

P E G^^n E r y t t^^-r§©fc*ffl*5gttjtS<^)!,N< •p*^^r)M^JKT^^:^ 
T : Mtyyy CB r CN) , Sir5yigxX'^;V (Zallpsky et al., 1984. 

rj. Macromol. Scl. Chen. J A21 : 8339: Mutter et al.. 1979. fThe Peptides 
J Gross et al., ij8., 2, p. 285, Academic Press, New York) s t F'75^>^ 
(Rubinstein, 1978, *P#|^^4, 1 0 1, 3 8 0-^ I Davis et al.. 19 
79,*H#SF^4, 1 7 9, 3 3 7 ^Stj=Persson et al ., 1988. Tj. Chroiiiato 
g. J 457:183) . 7. i' W 5 ^?i?;V^S¥#: (Miron et al., 1993. TBioc 
onjugate Chem. J 4:568;Zalipsky et al., 1993, rBioconJugate Chem. J 4:2 
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96SLtFZai jpsky et al., 1991,^ rpolynfieric Drugs and Drug Delivery Systems 
J Dunn et aL, M^. ACS, Washington, DC) s ;t4^S>'*;V4<:::i;V-Y ^i^^^V— 

(Allen et aK, 1991 fBiochem, Biophys. ActaJ 1066: 29; SltfTondel 
li et al.. 1985. TJ, Controlled Release J i:25) . mm^hxny a:i:::^?vm^ 
#: (Satore et al., 1991, TAppL Biochetn, Biotech, j 27:45) . M^i^W 

aiibanov et al,, 

1991, rBiochem, Biophys. ActaJ 1062; 142; Del gado et al., 1990. rBiotech 
. Appl. Biochem. J 12:119) . ^ Fg|«# (Kogan, 1992, fSynthetic 

Commun, J 22: 241 7S:tf Roman! et al.» 1984» rchemistry of Peptides and Pr 
oteinsj Volter et la., SI. 2, p29, Walter de Gruyter, Berlin) ; 

O (CH2-CH20) «.ti^SUxf-|^>'i?^Vn~-;VT^feD Cc<Dm^. m 
==2—500) ; 

^jV^y^ X'^;V5e^>Xti::/fPi3:-^>?b^?>#&nS5SU7^>^^^) v I 
ffiXt^ 2 m<0 C O O H. S 03 HX^^ P 04S^#*T^ 1 ~ 6 m<OMM!^^'?<Oi& 

:^;\yXl^±-zy^ur)V^;W -C (-0) -C (-0) -K RtiX^/V 
X^;VSi^VXti::/bl^^-r>'^^e>tf?>n^>i^yZS>'T*feS) t}-^^!^^ 
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w=-c c=o) -T-^^m^. -Rif.H. i~7m(ommm^^m-r?> 

^mrJ\^'^?VXttiyi^t2TfV^}W -C (=0) -R 

wRt±. cooHv poi. sosiitf^tbm^m-^^mR-isn^-'mm.r^^ 
mm^mmmmm Rxf r^^^ft?si!ij tit. ma. i^^^. ^ 

->-^;V'^=t-r§. Jfll?ti:^^*^tt. Stfil^®#tc3US 

^i^fa-^^lgSr^i^s n E r y t (D^lS&^^'riyiy^fi^^^mir^C^imm 
A6©^S^#t)*l/^n E r y t CDS#fe. S^'W^BT- 
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75^ F-^^'V^-Y;Vt: F^i? Ks N - 5 -75^ F- 2 h n-^yy-<;l/:^-^v' 

■x^i^y^^ F ; 

N- [4- (p-rs^^'-y-y^^VT-SF) :/^;l'3 -3' - t2' -tfVi^;!/ 
^'J-i-^l fxy^Hr-yT^ F ; 

p -75^ F^? x-^V i5^U :a-^^;V— 7j<?Q!fe : 

4~ [p-7S^F-^'J'r-;P75 F] :?"'?^;i'75y : 

1- [p-7i^F1?-i;^;V7 5 F] -4- [^-F7■fe^75F] ; 
trx- [jS- (4-7i?F'9-';^^l'7S F) X^;V] F ; 

trx-^WSF-^^^'y-v; 

N- y -tWS F^'^'^'J ;l'3}-^i^--X^?'->W5 FxX-r;!^ ; 
N~ y --r W5 Fr'f-y;V:t4^~>'-x;V*;Xi'S/W5 FxX7^;V : 

N-t: Fa4^i/x<>'>'W^v>VV-4-7S>F'^>'yx—F ; 

N- fc Fu^~>X;l'*;X^'i/>'-Y 4 -7^^ F'^^'-'/x— F ; 

m~T Y-^i/V-^ Failri/'X^'S/y-i'S Fxx-r;^ : 
m--^W5 F'^y'/-i';V-N-t Ka^^^S^X/VsfiX^'^'WS Fxx-r;V ; 
4- tN-vW5. F>«f-;W >'^7a'^W>- 1 -::?j;V3i^4^S';Vt: F-7S^F 
• HC 1 ; 

4„ (4~N~--=irW5 F7x~;l/) iSi^t: F^S^F • H C 1 ; 
N-k FP4=->'X^rv'>'^'5i?;W-4 -75^F^Uf^;l'^ ; 
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N - b K ti e/X;l'.i-NX 15^ >^ ^ 4 - 7 K^^- V ; 

3 - [ 2 - t:f i; If E 5/ F ; 

h : 

[4 -7i^F:7ai::^;l'^>;:a-3 :/ufcf:t^— F: 
X;^5]-vX^? ^ 2- [7~7S^F-4-->« V U 3 - 7^ h 
7^F] ic^;P~l, 3' -e^^:^*rntf:t^— h ; 
X;l'^f^X^i/>'^^S^;l'-2 - [m-7i>^F™o-™:r: ho^>^X7^ F] 

3' -5^^:t:/nt!;t;?^~~-f ; 
N-'X^'i/>'-/^5>^;V~-6- [4* --7>?F-2' -r:hp:7x 

r:;l/7^y] --v4^1^/a--^ ; 

X;V^^xa?^^>'-Y^S>Vl/-6- [4* -7>^F~--2' -::::hP7xn;V7^/ 

X;V.i-^Xi5?->:/-f Sv^;V-2- [p -7^^F1^y^-;P75 F] x^;V- l . 3 

N-t: Fu^i/X^e/>-r^S^;V-2, 3 -"^>Va^ype:^-^.— h ; 
N-'Xi7v'>^5v^;V [4-"3-F7^^;W 7^7 ■^>':/x- F ; 
X;V:d-^x^?S/v^5v>;^ [4 -3-F7^^;1/] 75y-^>'yx-F : 

X;l>':^-X^e/y^^S>Vl'.4- [N-x^ F>^f ;V] i/^p^c^-^y-y^ 1 ™ 

:^;V5K^v'l/-F ; 

X;l/5^X^5/>'-i'5S^;P4- [p-^ F:7xx;V] y^^u—h ; 
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] b;i/xv ; 

7 5 F] -^^-y-/:!:- h ; 

nS'^^tJSyS. CcOJc^^SSs NHz. COGH. SHS:tfOH»«:'S'g-b 

m^wxit y^^x^iti^ Ymm.. mxs\c=t(Dm<r>w.mm-^\immm\cmmim 
. MK.{f3;]/g^3X7-ci-i'F^^$&^j;-pM^^n^*^x jine.tffi^^n'S: 
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y-i.t<:p^i;iAfc?>nfc. m.^'&.xi^'t^-^^sh-^mm. ^^^Htmmcomm^^ 
thS:cm«T?as cti?.oi?fiauTti. mm m^it. mm.\H. wm. mn 

XtiteaSJfOF^B CM^t^s agife. PK^ii. itfllS:Cfm-hgF*jS. ^M.n 
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t#§o lil^li- y ^^ti^ilt*— fiSfC. Miller, 1988, TAnn. Reports Med. Ch 
em. J 23 : 295SCf Horanet al,, 1987, TNucleic acid molecule. Acids Res, 

nicmt^, mmAB^j tit. RUMcm-^tu mm<oT^ymmm^m 
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■^mt^=^y hicm^^, tff^vif^mm 

^X^m^^^m-^. F (AB' ) aifit, F Cab' ) »f>t. F (a b) m)^&Xj^ 

4>^TfSS (Harlow et al.. 1988. TAiitibody-A Laboratory Manual. CSH Lab 
oratoriesj Campbell, 1984, TMonoclonal Antibody Technology; Laboratory T 
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echniques in Biochemistry and Molecular BiologyJ , Elsevier Science Publ 
Isher, Amsterdaiii, The Setherlands) o 

iitJ^E^f*^^ «?lgS'ma=m«SWXi*#WTe5iB^l!«-. mux. rRemingto 
n s Pharmaceutical SciencesJ 1980, III6JS, a standatd reference In this 
particular fieldlCffitt^tlT V>S<, 

So 

la 1 a. ^»fe545<fetf/sftii?ssimm^fcfflv^?>4a5^/xijxay-A;& 
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E 4 a. T 2 4 (A B) S:t>"E F F R ON^fflffii (CD) CDfiffiMglM^A^tf 

B msmm^^m^M b - d ^^-r o 

■^-^:y-^vf-itiyr^-h<Dmmmm cx^^xh^^v-p itc :^^?s4oo 

0-2 X 1 06) ffT'S^bfc. ?K{*^^tfiT-«^llP^l'9'i'ymj^fc^. 

T^^^xh^^-F I Tc^mufe-^-yxyxay— •teyrxy^'Xjit* 
-feyrn— x^fflv>sy;v©'9--i'XS?j^lr:j;saajl CSP:$^ G-2 5X«PDi 
0) tc:<};»?. ^5^-'«?5feS^--3t/b^!j'l^*4'^-i'^';V*52::Q:-DT. mt!b?fc<. S P 

D P i: co-^AKmc j: D s x U xp y~~AM«:fffPLfe. ^^C>a^iE?StcM 

tt>^n^m.m.-v-^^minmT r o p - z^^^i^-r^jisMi*^ <:co«#t4*/^' 

O— ^;V$i«:4 8-1 2 PDPt?^U ^©^tS^Ws mtfDT 

:5■'S^0^^:^/xVxay-A, ■mfcnhmi^^<D^/ i'ti-i'^l^mi^i 8 

-12 7^. :^yxUxay-A-x4^Xb5:y-F I T C-4 8 1 2 7 tmi 

w^m^^rcmummm^ii. 4b-i 2 7icj;t>^i}*nsTROp-2M«% 
umt^mmti^m-^ic^ o0mcmimicmm'Si\nit)\ -mn r o p - 2 
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8-12 7m#;C)-:^/3ii;xny-i:,-75'ne/7^>'i;c0M^^"'M7*n?tc 
a^Oli-^ (■:?-7jcy7.ny— A~'7^ti>'7"V-4 8-i 2 7) «®iijia 

^B-^MS^Jl 0 00 (y-?uiyT->:f^?'^)V^^^^') ~2 x I 0^ (7**X h 
Atil^mtc^Bn«)^F?>y^*'7'y-"?';-^'XrAT?fe5o ^e^c, •7'4^X]-9>' 
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^^cD^fOflS© P E Gi|iSit^*y&fflt,'>'^§?£:i&te, PEG ~5/T5? V 
tJ^^H^lctJ-Hj-^ffl-e^So C<^<fc5^PEGSI?S£#:©Mi;l.Ti*. fSttltx 

fift^Vr^^^tmm-Vii. •;?-/xyxay-iv«PEG-5 0 0 O-i^T^VfV 
^uV VK^'^-^n^o ^^mm SSO-IO, OOOOPE Ggl*!**^*!^^ 
fcbfe5!j<'oTffl(/-^?>tl§A\ L>*'^bS?fl, 0 0 0-7, 0 0 0, •&^lc&-^L< 
im2, 0 0 0-1 0, 0 0 0C)^^^S^#-r§P E G^3^#:^fflV>§CDAW^ 

bt\ i;3a^:sn«.'<€T'fe§. PEG<g»'?-/xy7:.oy-^iD^ffit±. - 

>'7>u V™ 1 1 2 5©«^'^t/^tt*i3iEbs m^<om^^^<Dm^ C»ii 

s WiKF«gS:tfS^p) ^c:at!jWc*3tj-5j:cD<t'5^-t-yx';xDy-A©*fe%M^j 

#-r5-^/xi; xay-A-p E G«oii:^j*'«^^nSo 

^mSLT^. fc^fj^ns. «{b11!i?S> bfe*^oTI?jE*a5XigStttOKH« 
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m^F^- ('^■7. ^^^^^ *^&©jfilit (2 X 3 0ml) %5 

OOxg (l500rpm)TM'€"ei O^m. T^'h'&m^ft,, ^mRW^y 7 

*ffi7jc (PBS) (SmMU >i[-:M-y ^'A. 1 5 0 mMiglfc:-?- h V >?i^. pH 

-ii[tO#|ii:& 3 »? 51 L.fcc 
^01] 2 
??^2. 1 

m^mHcmmhiti:5^r:iSmL'itsmL5ml^3 5ml (50ml Nalgen 
fc *Jfil^Siffi^^ 25, O0OXg-t?4°CT?20 ^/L^^ltl^^::, 

tMzm-&T^m'^. C(D^m^3mm^&Vfi:o ^ly^f 5m i cop Bsm 
pH7. 4cf. *t7-^'h=r"XbS^S«;&>^-;VU 2 

O'^^mo^'l-^^m (2 0, OOOXg) li:d;t)iJ^L.T, ^Sk:.^i>*T?4''CT* 

35-?42. 2 

loan 1 vmrni-itii^ ^ ? o m i <DsfsLm^. i&^v ^mxitrnmrnm C2 

. 5tnM) (2mM N as P 04 ; ^SffifeJ^fflV^T p HIIID x pH 10-11 
^ffll/^T^ -fe-^rn-XC L 6 B (CL4Bt>) XS-te^fT ^' U^VS 4 0 07!?-^ 
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im^i£. lOcmxsOcm) ■V^tJ-^h^'^y^—^mhtc^ ^xV^'hrf 

■:^/iyxay— A (nEryt) CDISM 
73^3. 1 

mm^mms, ess, 9 9 9-9fciB«g^irLTv^§<3;?tcbT. -^-yxuxa 
-X b ;s:«?g^®?g/b^^. m.m&-fx^w vm vtc, mmmit. iff* o < « 4 ujf 

7^3. 2 

la^PB (pH7. 4) 4'©^^'7^'^=r-x^(^^g3i!S?^fflt (0. 2mg/m 

t-;VX;1/j3k>') Jc, ^COWi^K^O. 2 2 mCDTL^W-T-S^ 

U:;?);!/^:?^-!- (•:^-fuvX^4#Ux-T•7l'X;^5^^y) ^-f/l/^-tcaLT^ * 

"e<fc<. c:(DX®-e^fet>ti^'tyjcyxt3y-A«5~i o%te)ir:fel^c 

3. ltcJ;t)^&tLfc-?-/xyXEiy— iti. 1 0 0 — 2 0 0 nm(?)¥*§fiS% 
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E r y tltS'OCOmmi^^l'f^tirc ; a) 4 0-5 0 nm : b) 1 0 0 nm. 
iSc) 2 OOnm<D^^lc:/I>«(/^?i^fflo Lh-^l^^if^^s *S3. ZKi:*}mm 
Stlft n E r y t SiS?^<D¥*9ie@l*v m^t UTJti 1 0 0 ~ 2 0 0 n mt?^-2 
ft. 

n E r y tmUm (0, 2 m g 5? V/^^'St/m l-^SSOml) rSn^ 
llTOSi (^T^^V 8400. 500000<fct> /J^S V->^i-^-ffl®f>T- C«'!l;lt^ Z M 5 0 

ojsttf YM 1 0 0) *:&-rsai) ^m^->r i o p s i (Dm^srp-^. m-^icmn 

*i6SM5 

n E r y t l<:j;5^)^tDKi:.5&'S& (It^) 

-mf'oh^i-ji'^m^^x. swsflfeM. 0(i^t?:s^^^/'«i^« (BP'S. -I'^T.u 

(iJ?S4, 000 — 2. 000, 00 0) l^'fe'T V^'V 

CF I TO ) . ^t^'t-^t^F (IP"^. DNA) . M^J^V/^^W 

n E r y t tD^WIt ( 1 • 5m K l~2mg/ 

ml) ^1 6, 0 0 0 X g-C? 4 "C-^? 1 0 ^mT^>b>^d-m^rc (microfuge™ )<> ±?f 

-7 o°c5?.i*-2 ox;tf©W!at.ffi<^^it«c>-i?v - iso-cisk: 
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mm CMUj2i&) ^^=^**-rs n e r y t <Dmm 
mmii&mm. imi<D?t (.4-0 pbs (^§s. ph?. 4) -e 

3~5I1I#«?U 16. OOOXg-^S^RailjC^^StL-T. ±iS^®It)^«, P 
B S-vmxSmiLX. n E r y t ^^mi^lt^^ib^^mmhit. 

■:^6, 2 

r y t <?)Sifllt*ffijf{cbT, ?SgBD3i&jE^?*^e n E r y t ^^Siir/fco Mil 

»®fc<fc h^>- F I T C - n E r y t iDS»?etjb\ 4 °CT?«it^ 

i;iAi&;&||?TL.fto #5@ica^if, PBS (5 0 0 ft 1) pl^lcSSLfc 2 0 0 n 
gOnEry t^, TKN^»iS (U >^S%»t-i>fci6te) T3 UliJt^^bfc 
o TKN^W?S (1 0~3 0 0/t J) tfrflDDNA (30 — 3 2 Ong) 

s f£f*s^f^'7?2^^^g^s»L^ ^©i^2 5x;t?4t9'ra-i'v^a.-^-hL.ft:„ tk 

DN7— If Co. 1 M/yL 1 ©D NZ— € I ?if^ 1 0 0 1) ^^-^Wf .SS^S 
M) Xt4Mn2' f (ImM) *ii#ljtcftfiDbf£<, 
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DN7— tfT?jt?tlcbft^, P C RcO-lSffiS^jya h=i-;V:£fflt,'' 

Tn E r y t ~DN A^Wlbv n E r y t F*g©-^^'^?— tD#*E^5iiEb?c<, 
«1 

WMMS. n E r y t MM^T 

T:^-;z.h9>'~4 0 OOFITC Cfflg/ml) C|t g/rngf"/) 
Ong/ml) 

2.6 1.3 15.6 

2.6 2.6 13.4 

2.6 3.9 12.1 

DNA in g/ml) * 

1.3 4 0.003 

13 4 0.066 

65 4 0.153 

•!^*^ (3kb) xtiSiisiDNAiiiMbT. muo^m^tm^nfc. 
b?^:*^oT^ * 1 a. n E r y t \c^^mm<oms.mmm^wimir^cn!i>0 

n E r y t cOWM$^mcorzli>(Dm^(Dmm 

mmmmmii-. p h ? . 4 ©ffi^ip BXitmrn.? b s pf^i^ n e r y t (xt*. 

E r y t*x#:^*f ?.PEG^#nE r y t) ©^Slg 1 m 1 (ImgCD^^WV 



m^. 5 0 0 fi 1 cDWT<=D!§ffii«igiai^?K (L y omm l {T^^-^-T. C2 
6 3. % p/v (7 7 OmM) ) . K> C5^^S= 10.0 

0 0s 18. 1% p/v ; ( J 8mM) ) . EDT A (ai'^l^^S^rSi-'ESW 
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mmi ^mahtco n e r y t f3m^mm^i^M>?>m^i^i't- l y ommtim 

-V. ^(Oi^-^ii n E r y t ii&m^mplc:^^^ n E r y t im^it. -ZO'Cl} 

<owm (1 2mm') -2 s'c-eoitjsi ci emrs) . «^fc4 o°c-zf 1 ammim 

1 0 m 1 /UT^V'^iOmMX^MMLTc^ 5 ^ n E r y t <Dmmm 1 . 5 m 1 

^O^reezemobile™ 12EL Virtis (Vlrtis Company) ^fflV^r^ 6 — 1 2BSBg 
m^-^-^Co *4'Xt±PBSiti<D^®X^'D— (Xi'P— X2 5. 5% 

p/v (7 4 5 mM) ) ^^MiS^n E r y t icHMt^ fcs 3 7 °C-Z? 1 mm. 

mmm^'<y^:x^'~ Vik. mcoi>i6i^'3^(D^o:>mm^umt^ n e r y t 
mmms 

4« U a— ;VS.0^-t/^?a— :^;l/Jitf*i't-/xi; Xay-A^03S 

pi h+i^P E G-S -X^'->W5i^;V:3/N^'^xXx;V (^3^ 

S=200 0) CMPEG-Ssuc-suc-200 0) ©nEryt t<D^ 
no 

»^ICMPEG-S s u c-s u c-2 0 0 0:&#*aUT. 1. 8 3 nM (2. 

7mg) (om^mmm^fco mmm^mur^immimv. mmm^-^mmx^ 

ffib:feSa^. MPEG-Ssuc-~suc-2000eDnEryt i:cDig-&ti i 
l%h^-^tiTc aj. Karr, DL Donnelly, A. Rozloiwski and J. Milton-Harri 
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1994, ri^ethods in EnzymologyJ 22§:377) o 

;^ h^i^P E G- S "-Xi^iy Wa->*;l/^/^^7®xX•r;V C^J'^M- 2 0 0 0 
) (MPEG-Ssuc-suc--500 0)C0nEryt tcom-^o 
mn^m^OO fi \<OFBS (pH?. 4) ^(DnE t y t 0, 5mg(^» 
MPEG-S s u c-s u c-5 0 OO^-f^l-jbDUT. 5, 7 9 nM (1 

4 . 4 7 m g) (Dmmm^mtco msm^mu^ i f^is^JtL. 

m^mmhrcmm. MPEC-Ssuc-suc-SOOOOnEryt t(om 
^tttl 4%iLB^nn: (LJ. Karr. DL Donnelly* A. Koxlowski and J. Milton 

-Harris, 1994, fMethods in EnzymologyJ 228:377) o 

C^i^^S'- 5 0 0 0) CM P E G-O-S P A sue 

— 500 0) OnEryt t(D^'^o 
m%%^M5 0 0 II 1<DF BS (pH7, 4) ^<D^ hnEryt 0. 5mg 

iK^^fML-fc^S:*. n E r y t t<DM^\tZ 0 (LJ. Karr. DL 

Donnelly, A. Kozlowski and J. Milton-Harris. 1994. TMethods in Enzymolo 
gyj 228:377) o 

P E G^g-a^n E r y t <DflMMM. 

^SSMS PEG-Ssuc-suc-5000 fc^^g-^bfc n E r y t PS 

PEGffl'&nEryt Cn E r y t ) Sit; P E G^-^n E r y t CnEryt- 
PEG) lc*?)^«^tifcmi*E/S^5i^trLfCo 
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§4r3E£0'7"5'X%-S-*-r-S4SP^s 2 5 0mg«-^ if^oS) ©Xt±2 0 0 

m 1 C>V V^lgttftS?^ CP B S) CDfflafc>:^tT2 X 1 0 u. cHRBC. n 

fi8®Emsssit?^H R B c \mf^m^<mw^m\.xwmi,ito 

#jfiL?*«g*^P B S *-^?MSU =&^0««?it2 5 m 1 9 6 

^ (^IS) 0{i^C>'>x;Viti(73HR B CiD ! 0 %?tffi2 5 m HcltiULftc 
S^SSTl 5~2 5«-M^'>*:i.'^-hU i!lirM1«^m(.^T)»^S^b 
ftp 

^3lc5^^L.ft<fc'5tes «HRBCt?^iE'^^fc;bft-=<"i'X«Si«)l : 3 0 0jfc?tflS? 
■^5 0 %0:,mK^%.'^7rs\.fz.„ n E r y t -^?^fe^ft:L.ft•=^'*>7.t^. 1 : 1 0 Of?) 
Ife?tf&f?-e 5 0 n B r y t - P E G"e:fe;@Eft:LftT>>Xt4. 

1 : 1 0<5[>ifiii«»i3T'5 0%S:;«c!ifi|:^3^Ufto Uftifi-oX. n E r y t -P E 

m^y cornet ^ t^>v mm'^m-s ntc^ 

B S. 2 0 0ml R B C ^ 3 Hgfe^fb. #g6St©P5fc±?t^eR§ [ Lftms 

7b^e>cC)iHtll«v n E r y t © 1 : 10 0 #f?iS4'S.tf n E r y t -P E GO 1 : 
Vfcilf-oX. nEryt-PEGt*. n E r y t ~F B GiOiS^mMcoMMtm 

mmmi o 

■^T-O— gSittPEG;trffl<,^fc^7ifD— :^;V^t#fiDn E r y t tOi^-^ 
■i^^'f'i^=7Z/<0n E r y t i:cDj&'& 

jfe-fx 'I'^y^^^^v (I T) (omm^sm^^. pb s-e dt a csmM 
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KzFOi. 150mM NaCK 5mM EDTAs pH7. 4) t^fc^SL 

fc (4 7 M) o mm^yK±icimhrc^ 4mg(75nEryt ^)^P B S -E D 

T Awm.'pi^^mmu i TTgjgsr^tADbr. 6 2 7mM ( I T) (DMmmm^ 

iOn E r y 

-fe7r7*>)'i'XG-2 5 cPD-1 0) ^T^mhtz. t^mim^?>ts mmm 

te, ■^ri-^hir^y^—A^JL^Z 0ml«^?^PB S-EDT A■^7¥«^f^±ft<. 
S«r'^^7!j-7A±tC®«U J^PBS-EDTA-e^lSbfto ^-fZ. 5m I % 
l§T C5E^lt) s nE ry t^^<7)T0 2. 5 m 1 ^S'l'tltZlfeL'fc, ?>tOKJS 
MIC. a?***:±tc«MUfco n E r y t - 1 T^^^^T'^Os ^cO«Tl« 

fl]5!i0!ll 1 

.'N'rar'efigttP E G <55'=e/ ^^P— ^-;1^#:4 8-1 2 7 ^(Dm^ 
F E G 2 0 0 0 NHS -MA L : 



( Q-oMo'vifO > C^S-TS^ 2 0 0 0 ; 3 . 2raM) 



c:>rTP^?§?^«:aliS!bfc<, -o^fcs 4. 7mM E DT A^^WT^ P B S ffO 
4 8- 1 2 7 (0. SmgXmO (Omm^W^VTz^ 200nmol©PEG 
2 0 0 0 NHS -MA LJ&O. 4mg<048-l 2 7fcM*abfc CP EGOftI? 
fSSJaO. 4mM) , ^yi'U~i-)Vm^4 8-1 2 7i*^ T 1 6i;l*^!S:§:t 

1^ h-^T-og p 5 4S-^-3!7-^!iiii-r5» mm^. trnvrn'^B 3 ox:-c3 

PBS 5m 1 ^JiV^T^i6¥^$^^cPD- 1 O^^AJh'P^i']^^^. i^P B 
S-EDTAi^^ 2 Om nJgfeJtLfCo ®^W^7!7^isl=:SSffll'^ ?tP B S 
-EDTA7?^|ltLfco S«0«iD2. Sml^fST (.W^S) > ^<^)T0 2. 5m 
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IfeStWl 2 

ttfi*48-127®nEryt-I T^^^fccDf^-^ 

J^P B S~EDT A,^®?g {600/il)4>OnEryt-lT (9 60Mg 
) (Om^mc, PEGT?^Lft4 8-1 27©160pg (ImKDPBS- 

St»J 1 3 
-f5y^:*-7>'©n E r y t i:cOja-^ 

^fe-r. (IT) i^>»rif^^?g*, PBS-EDTAFftetiSb 

tc (2M) c ^f®«>ic±fc««pLfCo nE r y t^itPBS-EDT AJ^j^tf! 
IcmmV. nm^^maVX. nE-T y t Img^ltO IT lOO/imoI 
il</^5tfc*''^6>i}af!: (3 2 0/[i liOPBS-EDTAPf'tcnE r y t Smgs 
67 7 n lOPB S-EDTA^tC 1 5 1 /i 1 I T) « S-^tfei^e 0^mmtt> 

r-T^yi^xG-z 5 (PD - 1 0) ±xmmi^rc, mmc^^^t. mmmic. 

^XJi-^yjf^y^-ii'yh.^Z OralO}%PBS-EDTA-t?¥lgS-i±?fc<, 
%^*vA±tcMfflU T^PB S-EDTATS^itU-ft:,, :^«!I<02,. 5mlJ&J* 
T (5E§m) ^ n E r y t %-=?-<55TCD 2 . 5 m 1 ^J'Htt'fcflJ^L.feo 3*:cDiK^ 
tc. S**M<±tc{S^bfto n E r y t - I T^^S^T^fet). ^c^)«T'ii^$ 

SMCCiJJ^^y^'a— :^;^m#4 8™ 1 2 7 ttfDfg^ 

5fe-r. DMS 04'fcX^'->W5v';V4~ Cn W5 F;<^;W ->i7D-^ 
^^•y-^'- 1 h (SMCC. 3. 2 5mg/ml DMSO (1 
OmM) ) <DWmWmi'^\^1t^ 'mmMW-t.'mX^fz^ 4. 7raM EDT 
A^-gr^-rSPBS C7 0 0^t 1) tfi<04 8-l 27 (Img) <^)?S|g*li|ML- 
125nmol(^SMC C%{t*Db. K/S^SjtD^fi^ 7 I 2 ft 1 Lfe„ ft 
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mm 48-127©nEryt-I TSIIi'l*i^ ©JS-^ 

i^PB S-EDT ASg«5« (2. 5ml)ifC>nEryt-ITC3mg)<3D 
^jtt. PB S-EDTA!^Wg (1 . 6ml) if!JDSMCCT»i£lf|!«nfe4 
8-127J&0. 66 m gWtoLfco S-^^:&»*'^l<:jt#L^ft^5> 4 "C-p 2 4 ^ 

ffi-Y ^^^i'-^— V tfco mnmt bT?t ? b s ^flgv^f -t^ r n-xc s e b * 

SliSSM 1 4 

nE ry t-SMCC~4 8 1 2 7ffl^:^fflV^fc^3SM)te^lcS* 
-t/^'iu— t-;V3K*4 8-1 27 jbfR/S-r-S g p 5 4KK*#'&-rSMSSs X 
g p 5 4 %|^iiiL-^V> E F F R O N» (IHitS^li) <gl*P(©::^te =fc t) , 

nE ry t -SMCC~4 8 1 2 7|g^^^. MIB (SISS^KlB) 

«DJ;-5lcjaaUfc<. ^(DM^^CftnE r y t (F I TO -SMCC-4 8 1 

2 7ffi^1^ Cl 5mg/m 1) ^^^©:*i^k:J;0. T 2 4»&tf E F F R 

S^e^tcM^^ t . T 2 4 mM&JS E F F R O NSBSSti. ^tl^"n 1 2 0 »m 

t? 5 0 m^^^^-cm^-^it. mm^ 5 0{^Ji3w> -^ss^^iT, 2 % e d t Ast; 

2%x*Xhn-X^^*-r^PB S^fflV^TJS^*K?3ji-b^fco 5X10' 
6 '>J:;l/cr)mOfiH:^^ 2 2c m2cDMaP5.9-f KK^bfCo ^ffl 
bfcJSmti. 7. 5%*t^jfilMSCf|n;*TO«-&Wr5MEMT'35-:>?to 
, 5%C02®^raTTf3 7°C-e4B55fS^*'«rfco 7. 5 % C A V^l?«S:Cf 5 
%ilitt®fjfeHI*^*t-SMEM*ffiV^fe##Se*lffl!iLL<^)jSW^. n E r y t —7^^ 
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xh^>-F I TC4 8 1 2 7ffij^?Sf%fflas±fcH:^bfe (1 Sfigym) , m 

mmJ-f- y X ij 7, D y- Affl^#^. 5 % C 02#fiTT' 3 7 °C-t? 1 ^W-< 1^4^ 
3L-^-M-fc» X^-YF>gr. C A Vjfiift^-a-W-r^MEM (3 ml) S.tfPBS 
(2 X 3 II) 1) T'glStLfto K^^«iX'^-i' K:«r9XCQ±ti:^-y:, 2 m 

lop B s •z?-r-rt->/£o 

•?-'nT 2 4S.tf E F F R0N«i?)te#MgIi4^^ft (4 0 Ofg) T'3&?.o 04 
B:5tf2Dti, «)^il[^TT'®4 AS:tf4 C^:BU®«iai^3&^i^-r, m^S 
4^T^^S<fc•5i^:^ nE r y t— r4^Xb';>'--F I TC-4 8 1 27 (SMCC 
) m^mit. P3}^<^/hSSt<fc»?S^SnSn B r y t^^^s MtffCg p 5 4 

A g -^sRBss (T 2 4 ) ^mmmimmr^ 48-12 7mfr(75*^*wgit 

;&«#LTl'^§o LfcA^oT. CtDSat*. n E r y t €)#^liflafc^'r^«K) 
y t ~SMCC~-4 8 1 2 

7^Mt'^TP«|iDiSS*^^6ti?t, i:i.^-5cli:fcgS-r'-<^T'a6«c 
H WJ 1 5 

^g-a■g^tLTSPDP*sv^fe■ty^'D— :^;^^n;^^:<?)nE r y t t<Dm-B- 

F) (35n E r y t fc<DJS# 

SPDP, 20mM (img SPDP) ) (OmM^mW^. (1 6 

Ojtt 1) (fteSS^b^-Co 3mgCDnEryt^pH7. 4cr)PBS 500^1 
pficlSaiU 1 50Ai 1 Cl jit mo 1) OS PDPJg:#j&DL/feo 

mni^w^ 3 0 ■CT* 3 0 ^m-^ i^^^a.^- h ufco m-^m^. 2 o m i o?^p 

BS^ pH7. 4T-^*6W^^±T*3V^fcPD- 1 0;?7^A±l?ltSbfe<. M-a- 
) ^ n E r y t^^iOT£02. 5 ns 1 ^^B4'tciK^Lfc<. :^<??SJtStSfcs 
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S PDP«D€ry^'n— ^-;Vtitf3^4 8- 1 2 7 fcOJS^ 

7°Pk°:t^~h (SPDP. 20mM(lmg SPDP)) cOifP 
J^^^i^bfco ^m.^m&im^\^-fto PBS (4 2 5 M i) 4'04 8 - 1 2 
7 (2. 5mg) C»?i?^%»l^bfc<, 1 20nmo KDSPDP C 1 7 O * 
4 8-12 r^JSJcMjfjDtfCo mm^mWV^a^lp 30'CVS0^^-(:y^:x^ 
- h bfto '^mm^mm mMi- h V a l O O mM ; N a C l 145 mM. p 
H4, 5) 2 0ml^M^^T5'iS6¥«S'^TfeV^fcPD-l 0:^J?A±-P. 

m^. nmmwm-^mmvrc, mwcdz. 5 m 1 ^mr m^s) . n e r y 

fco ^?0~>*^:t y i^;Vg|5^i->£s 190jtlC[)DTT^^ p H 

1 2 7 - S PDP£D!l?S?gE (3. 6ml) ^^mWVZ O^J-p^-l'^^iL'^-h-rS 
c:fck:i;tJiS5tWtc-ei»fU?'c» 1 OmM H e p e s®:tf l 4 5mM NaCl 

s p H 7 . 4 § }^mmmmr^¥m-s ^^itcpD-i oti^ l.±x\ m^m 

<^«ii4 8-l 2 7©nE r y t - 1 Tg|#f*fc<03t^ 

}^PBS (2. 5mK pH7. 4) tfifD n E r y t - S P D P (3mg) (D 

mmmc. s p d p tm#i«'S' tifc 4 8- i27^img mavfco m-Md^ntf 

fcit#L*:^)^?> 4-C-^ 1 SB#r^-Y:y^i^'- h hfc, Mffii^t bTJf P B S. p 
H7. 4^fflV^T-fe7ra— XC L6'B:*-7i>,±-T?. S-^^^^-Slbft:,, 

e:ne.<DSJtSi4> rjtmj x^^xh^v-F I TC (^J-?S4 0 0 0-2, o 

0 0, 0 0 0) ^Wr^nE r y t =£ffiV^Tllff ^nft:*''^ WnE r y 
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XtiWSI UPS o / X )J X P y ~ Ale * « *i?S1i«lcDff«cD«S*S*> 
-AtS. PEG^t (PEGt|Ji#ti:j;s-^yxyxDy-A£D|^± 

/xuxay-Atf^-e-^nfc. c:£Oj;-p^-t-yxVXDy— A~~p E GK^ffi 
jsfelfti. ■:?-/xi;xay-A©^^Stt^^<-r'S£:i:>?j'5:^Sti:fco 56^=, ^ 
yi'o-f ;J/tftf*:*^#'rS'Nxo~i&&|ftp e Gi±, iauiia&'7*4^x h'S^v- 

M)tefe^jS^^*■r§•:^yx1;x^y-A^^a-&^nfe*\ m vurooM^t* 

^ ^:^c>^/^t3"--:^7Vm#:^S«PEG-•:^yxl;xay-Aj®mw*^ mmcj^ 
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pH7-40!)W5RP B soffit ^-5 



37-1- JUS?" ( 1 jum) 




1 






/PEC, -rsj^^^^:^, \ 








TJ 




■ mz^=^^ r^SIUfej nEr 


ytfe 



nErymmMmmiSLO 
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[B2] 



0 0 






g ^■T'DZ'i'tfettP E G 
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ma 
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mmB'i ¥M1 O^i 1H6B (1 9 9 8. 1 1. 6) 

*\ Ut)-^V7^mmi±9ff. nE r y t /MiacO^^tt^^mteJa^ < ^i-^nc-;?- / x 
);xoy-A;6^PEGi:«'&L#^. tl,-^^ C t^^mt. nEryt-PEGIS 

fcJ6tc. P E G©jiiT<39-fig^:5ttf^<DS^B^*5^-r<, 



A X-(CH2-(pH2-0)m 

i 



TAJ ti. P E G n E r y t M^^tc^ffi-r^^ >/^i^Ht<^IS^^-BI#^^ 



O 
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SfGS;6m^&nfc. nE ry ^mm\zx>}. {/^mioyomT^mmt nx 

ttf^ht^^tmVit. At,tmi\:t^T^;V. S^TZ-yv/N^'TK (Sr^fcaC 

o 

ftoiif « bV-fifeSlTHi. MtZ-C (R' ) =CH2^jfet*Z-CH = CHT 
t.S*?f i:t5!)^'t?$^ ZtiCOOHs HO (T^l'f'bK) ^ H> OH (t 

. NH2S.t;SH*->^^«P*''?>]lS^?n?.— J^MT^-oT. R' «1~ 

^i<D^^?^b(^-■ft8«T^i, aud-c (=o) -i?*)at)-rs: Di*H 
. Ns, OH. CHs. -NH-NHz. mmi. S-&^?K%^:fettgttffcxX7^ 

?ti:^l^. SH^tcaenT^SO. M. BodanslrylCJ:?). fPrinciples of p 
eptidcs synthesis: chapter II, Activation and coupllngj (Haftnerflfik i984 

Springer-Verlag^s -a.— 3 — i', pp. 9-52) IC^l^'^X^mRlfM^^S 

= ~C= (O) , N, S-^O^ l~8(0i^^fi^. l8^SL<t*2~5cOjgi!^!i^ 
T-g.§o W^OOffifflii. FJTS«»«lf«tO n E r y t - P E G^t^SiO'^c^ffl^ 
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t : 

*ft:^>T> (B r CN) . flJS7^/»:i:X'r;V (ZaiipsRy et al., 1984, Tj 
. MacromoL Sci. Chem. J A2 1:8339 : Mutter et al., 1979, TThe PeptidesJ 
Gross et al., eds., 2. p.285> Academic Press. New York) s \^]^'7^JyMM 
*{Rublnsteia, 1978, *B#WM4. 1 0 1, 3 8 0^; Davis et al., 1979 
, *ll^ltfFll4. 1 7 9. 3 3 7 ^Sia^Persson et al., 1988, Tj. Chromatog 
J 467: 183)^ K^X^'v':y'-r^^i^;l^Sil* (Miron et al., 1993, TBioconju 
gate ChemJ 4: 568;ZaHpsky et aL, 1993, TBioconjugate ChemJ 4:296S:^Z 
alipsky et aU. 1991, TPdlymerlc .Drugs and Drug Delivery SystemsJ Dunn 
et al., Si., ACS, Washington, DC) . ^i^^9-;Vmm¥^ 

(Alien et aL , 1991, rBiochem. Biophys. ActaJ l066:29:RtfTondelli et 

al., 1985, rj. Controlled Re lease J i:25) . mm^hny x.:=^)Vmmi^ (S 
atore et al., 1991, TAppi, Biochem. Biotech. J 27:45)^ M-'S/Wb^^ 
W (Klibanov et a1.» 1991, TBlocheffl. Biophys- ActaJ 1062: 142; Del gado et 

ai., 1990, fBiotech. App!. 

Biochem. J 12:119) . "^1^4 ^VMWW (Kogan, 1992, TSynthetic Commun. 
J 22:24173%.t?Ro3nani et aL. 1984, TChemistry of Peptides and ProteinsJ 
Volter et la., SI. 2. p29, Walter de Gruyter, Berlin) o 

:^—mm'V^^M'h^ci±:Q^-c-= (o) . N. ST^^. 

M^. Xfri-O-C CO) (xXx;V) s -N-C (O) aaF) RXJ-S- 
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ti^o n E r y t i:^!Hs^65M]g^3-^X«*%?gtt?f!ifcQfS©S^-&*^S^T'^S 

nHt>, ^T^^-^iS^tcM-r^ltmcoWi: UT«. nE r y t ffifig^t^^f Sf4S 
telseS^fcUfc^te. n E r y t ©^A^ffl^'^^n^gr P E G'»^icm&ir:^m'^<D 

mli. 1 ~5 0 0(7>V^-rn/b->-t?$)-S<, tfc^^-rjT. 3 5 0~10, OOQCD 
S!?$U<iil. 0 0 0-1 0 

. 0 0 0> 2 6lci!fSL.< t*2, 0 0 0~5, 0 0 OtO^J-^M^^ft"^ P E G*'' 

^^Ie:. [ CCH2) n-E] S«s nE r y t JSH<?)^Sfc:oi-r^o c<0&<D 
tt«*^*%^<7)S^tct-pTg^95-t?^Se:i:«R§e*>-??a&«o PJ^tiJs CCH 
a) «-E«. nE r y 1 36m^«:ffl«: (DNA^'^f^V) i:bT, Ximm (B 

mm (v-Y^'O^^yy) tcfetJ^nE r y t cD#afi5^i&g-r«>^»TM3^tE:M 

LTt±. (cHz) f^-EitmrnM (.mt>. -nhz) ymn.'sm cep-^, -co 

OH) 1tmiS'?!S:tmtS5a:6>S:V\ (CHz) n-Ett«5>lc. ^d^yx'^^UVi?'; 

^■ftibmrn'^h. ^(D—:^-Vn E r y t CDH^CD^^/iiE^ffl^f «iDiCj&^i: 
Sn?>«^tet±. SH, 2-^::^tf';i?;PXt±*TW5 FcDJ;5*»T?i&:5, W 
l5(!D;^!b->€.mT. [ (CHz) „-E] S^D1iK^*#^<7)mx^*^gffl^0#S!J&^^ 
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Xiitiyi^uT}^^;^. -c (=o) -R" (£c:t?. R" it:^VT^>mmw. 

W = -N-T'«.Sii^lttt. Rti : H^ 1 ~ 7 ffl<^>i^^M^^* 
t-Sffi^T;V^;vxt*v'^!'a7;V=^-;K -c (=o) ~c (=o) -R" (.cc 
T*&«) , IfflXazfflOCOOH, S03HXl4P04S^-IS^-rS l~61iatD 

X^*v'i'aT;v^;K -c (=o) -c (=0) "R" (.c<ir\ r" itx^jv 
W=-C (=0) ~T?$.««^s R«:H. l~7fliiOiK^jl^^WrSffiil 

7;V4^jvX{±s^^n7;v^;K ~c (=o) -R" (cieiT^ R" tiX'^/i'Sv 

R2S (dCT. R2==-COOH. SOsHs NH2) ^W^-^AV 
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A-X- CCH2-CH2.0) (CHa) «-E 

Ait, W!;->75!7K ^NP'5r*>'ffc2/T>' (B rSfeiiC 1) Rtf>!5/;VK. h 
S^;VS^trOH-?gtt<fc^Js Z-C (R- ) =CH2*fe«Z-CH = CH [ 
S*, ZtiCOOH, HO (7;Vrt:F) . H, OH (k: Fa 4^ , nHz 

. D-C (=0) DitH. Ni. OH, -NH-NHa, 

M. Bodanskyte <fc 0 ^ fPrinciples of peptides synthesis: chapter II, Activa 
tion and couplingj (Haftnerftts. 1984^, Springer -VerlagSi> ^:3.--3 — 

. pp. 9~sz) icfev^T^^ifpsa^^nTi/^sfe©, h-^^^^mi}-^^msi-&ti 

^-m^T^^l . Q- (CHa) o (S;*. 0= 1 '-7-eQ = ~C=0. N. S 

jlSiStlS-^M'eae^o ^f^<©OtD1g«ap;fa<O^^t0n E r y t - P E Gffi 

PEG^nEryt tcM-^f SCDlc*ffl*?Stt{l:SOV^< 0>6-^cDM>&i;^Tfcg^ 
T ::^{ti>'7'^^ (B r CN) s flJJT^/^JiXx;!/ CZalipsky et al.. 1984. 

rj. Macromol. Sci- Chem. J A21.: 8339 : Mutter et al., 1979, TThe Peptides 
J Gross et al., H., 2, p. 285, Academic Press, New York) , t: K^i^vP 
SS* (Hubinstein, 1978, ?feS#fF^4, 1 0 1, 3 8 0# ; Davis et al., 19 
79.i¥:m^Vfm4, 1 7 9, 3 3 7 ^SLfPersson et al . , 1988. TJ. Chromato 
g. J 457:183) . $^ W 5 (Miron et al.. 1993, TBioc 

onjugate Chem. J 4:568;ZaHpsky et al., 1993, fBioconJugate Chem. J 4:2 
96S,tf Zal ipsky et a!., 1991, rPolymeric Drugs and Drug Delivery Systeas 
J Dunn et al.,Sg., ACS, Washington, DC) . :^4^ v':^7;V^— ;W 71/ 
(Allen et al., 1991 rBlochem. Biophys. ActaJ I066:29;&tfTondel I i 
et al., 1985, Tj. Controlled ReleaseJ 1:26) , ^^Zlhtiy SLCZfVm^ii^ 
(Satore et al., 1991, TAppJ. Biochem. Biotech. J 27:45) , 
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mM<t CKlibanov et al., 1991. rBlochem. Blophys. ActaJ 1062: 142; Del gad 
o et aK, 1990, TBiotedi. AppL Biochem. J 12:119) s '^W^ ( 
Kogan, 1992, TSynthetic Coimnun, J 22: 2417S:t/Roiii8ni et al., 1984, fChe 
mistry of Peptides and ProteinsJ Volter et la., M- 2. p29, Walter de Gr 
uyter, Berlin) *. 

O (CHa-CHaO) ai^l^^^f y ri— t> (t^CD^^. m 

= 2--5 0 0) ; 

Eit. H. cooH. P04. so^u^L<i^mmm^rcitwR {^^. 

r;v^;vxtJ:>^^^n7;v^;K -c (-0) -c (-o) -r*' (c€.r\ r" 

^;VX^^s/^^o7;V^;K (-0) -c (-0) -R" (^:c:'^\ r" tix 
X'-^;VS5yVx*^:^hl^-r>^*^5^#^ti§^y7^>T^fe^) ;^j^e> 

(-0) -X^^^m^. RS:Hs l-7fScr>iSJ*Jiyj&#T§ 

fgMZ;V^;VXt^v'^T^T-?v^;K -C (-O) -R" (^ic-z?. r" 
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-gtlttPEGT'^O. (CHaCHaO) .S^^hFSJ^S 5 0~Stll 0. OOOt? 

- (CHs) n = CH3 

n*i\ tap^ns. tpegj tv^^fflmti. PEGpi@*fc*^tr<fc5«Bi 

i/^;v:&*'rs. £fil?Kt^'tBittt. S;tfS?SS#k:5ajS 

^RS-^^ma-rsJ^-a-^ n E r y t <^^&^ffisKx>e/^;P^«-r«©*W* 
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N- [4- (p-7i^Fit';^;V7'S F) -ff-M -3' - [2' -IfUi^;!/ 

4- [p-T5>F-9-ll^;V7 5F] '3^;P7 5 >' ; 

1- [p-~T5^F-¥-y^;V7 5 K] ~4- [3-F7-teF7SF] ■/^f^'; 

ex- [iJ- (4-7->"F^yf^;V7S F) a:g^;V3 F ; 

ex [2- (x;l':dxX^'S/^"i'5 H*4^->) x;^*^; 
ex rz- (x;V3hX^i>'>'-i'5 F:t4^s>':*7i'3p^;V:t#i/) xg^;i/] x;i/*; 
> ; 

m^Frf— :/5r. eF^) ;5^6C0lfll?S (2x3 0ml) ^5 

00' Xg (1500rpm)t?4''Cl?l OiJ-^. Jl'L^^i-SltbfCo xCaMS-tf/^y 

1ffiftai7j<: (PBS) (5mMU>ig-^FV'J'2>,. I 5 0 mUi&ifr h V ^ 2^. p 

H7. 4) tB^a^t?!:. ums^nmf}m-^ichx. m-^m^mti^icmmicv 

ft— jStD^JH^ 3 m^tJSbft, 
«TtDrDF=!-;Vti^'5r, M«#fe#T-??SlfiL.feo 

#ifil^rr-X Fffi5S«!P'©<^lS» 

*ifeMlk:|5«tbfc<J:5k:Mab?£jfillt5mI*3 5ml (5 0mi »algen 
e»UWS<^:) <Oimmm. (SmMW^^fFU-J-A) . pH7. 4lc#iiOb 



(60) 



^taa 0 0 1 -50 1 1 9 0 



^M^SHi^Oilbfco -^l^y F^Sm lOPBSi^^git, pH7. 4 4", 4°C 

\cmmvrc<, ^-v^ Y-d~xvmmm:T~)v\^. 2Q^mam>h'»u (20. 

OOOxg) lc:j;t)iiS*6LTs (e>Slc*«$-p4 ^"effiMb^'Co 

ys^xkz. 2 

mmm 1 -t?sjMUfc d * 7 0 m 1 ©jfii^s^. imt u >SfXi*]KSEi^«?£ ( 2 

. 5mM) C2mM N as PO* : *fffll^ffli,>T pH|§SI) . pH 1 0-~ 1 I 
«r»V^T. -fe^rn-TsCLeB (CL4Bfe) xii-fevr ^?U;VS 4 0 o*-^ 
A (^JiJ^iJ. lOcmxSOcm) "^^'U-^ h^^^^^f— mSLfto /i-^V-Tbdr 

0 m g ( I m g /m 1 <D rj^jfllSgj ) , 

•^yxyxny-A (nE r y t) <DM 

^mmmms, ess. 9 9 9^tefgfK:snT(/->«.fc^fcbT, •:^y:3ll;xp 

VXoy-AOJ;t)^=S:ilSl^^^C5tt>-5ffJ^*SI«-rs„ *e>tCv -^-tili 
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mm mi^ji^tb) ^^^^w-rs n e r y t <Dmw 

mmmmm:. imi©if (4°c) pbs m^s. pH?. 4) x-s-sigm 

U 16. 0 0 OXgTS^J'raiS^&^^L.T. itSf^^iJi^^, PBST?Wtf» 
JKbT. nE r y t%*P^iii6^J-^*^&ji«IUfeo 
73^6. 2 

ffi^Ma^. -\-6^'ii^cr>yim^ ^ K> SStJ^-t 7 r -r ^' xxti-b:7 T V ^V:^ 
r y t ®?§l!Sl^^teLT. *ISC3i4i>iJ-?;{)^e> n E r y t *5illt$U?fco 

Ji^tcj:?). -r^^Xbv^-F I T C-n E r y t CD®®?^*^, 

l?^«i^^)%*^TL/^:o ¥^fc«x.fj. PBS C5 0 0 M 1) ^\t.wm\^fc 2 0 0 n 

g(DnEryt^. TK YiWm. CJ i^^^^&^ltT^fci&lC) tr 3 lll)5E?f l-fc 
o TKNJ^i©?g (1 0~3 0 0 iit 1) tti«DDNA (3 0 — 3 2 0 n g) ■^Wm. 
Jc^jfiDU SI*^k::a-x^i^-^>i'XLftc ®iSi«%4TT*l O^BS-i'v^a.'^-hL 
. m^^4'-!?2^W59i®Uv ^<!!>^2 

DN7— t?CO. 1 U/^t liQDNT-if Ijigfg 1 0 0 1) ^^*-rSK 

mM) XtiMn^' (ImM) ^g^Wcfttotfc. 

D NT--€-eit?tt bfc^, P C RCDtSffle*iyt3 h 3-;l':&ffli,->T n E r y t 
-DNAJg:18®L. n E r y tF*9£?>-^i'^f— cr>#fi;Sr]liEL.fe, 
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wmmm n e r y t mmi^^ 

OOOFITC Gng/ml) C/i g/mg'^"/) 

(mg/ml) 

2.6 K3 15.6 

2.6 2.6 13.4 

2.6 3.9 12.1 
DN A (/X g/ml) * 

L3 4 0.003 

13 4 0.066 

65 4 0.153 

(3kb) x^ifflssgaiDNAicMUT. mmomMm^^nrc. 



1. ^ 

n E r y t - A-X- (CHa-CHa-O) (CHz) n-EO:hyn:yXP 
y-A (nEry t) x^^l^^-J^^U ;l/ (PEG) m^itT^-oX^ 

c) AtiKjSffiKSLtf/Sfcti:Sg#Ms 

d) Xti::&:l^;6^^;?£:ti:^^K^. ]^^^^. -0-C <0) . -N-C CO) 
Rtf-S-C (O) :i3^afiJc^P*^6^S^*n. 
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y X n y — A - # 'J p >' i?" U D — ;VfS^'f*<, 

3 . AA^tuiaP E G:S.t?auKn E r y t iO^-^ft^nTtifc-r^^^KT^^^If 

4. 2*ftt* 30-^yxyxny-i=,-:a?yx^Lxv^?y =i-;i/3g 

-- v'75?V;Vi'nU m^f*. ^^u^yiti^yy (B rSfcSC 1) . ^v- 
ItPEGs 

- 2-C (R" ) =CH2i:fctiZ~CH=CHT\ aS*. ZtiCOOH. 
HO (7';V'?tF) ^ H. OH CtFn^v'^V) , NHzRtf S H*-^P.m^»*-> 

- D-C ( = 0) ~. ^fps BitH. Ns. OH. CH3. -NH-NHz. 

MTms ®^7i<tr^fc:iiSftfcxXT;l'*^€.^^P*^&Sfi^2n^ i^MT-5& 

- Q- (CHz) o, ^cfi. 0= l~8t?Q = -C=0. Nv S. 

5. 11^:^1, 2. 33;ftt^4(3^:^/x1;xay— A-#yx^i/>'^^yri~ 

6. m^mi, 2, 3, 4$fcl*50-fyxUXay-i^-^Vxg^lxVi7-i; 

- H. COOHs P04. S Os H JtO'Jt^^. 

- WR, as;i^. w«o. N. s. -c (=o) jb^em^^^-eii^^n^ i 
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w=-o-©t#. 

c) -R" fyi^]^^mi)-'^mii^i\^imm.Ts r" ti^sy/sv^^*. ret 

- Rt*H. l~70mmM^<DmSiT?V^;V^tclii^i^tiTfl'^)W -c c 
= 0) - ~C C=0) R" *^€>J^§^!{>>e.jlfl?:?nS R" 

-RitH. l-7©j^«Jl-?©{m7;V^;l'^?c»i'>/D7;l'^;K -C ( = 

o) - -c (=o) -R" *^e^sipjb->e.®fisti«> r" ax 

w=-c (=o) 

- Rt±Hs i~7<?)^siM-?cD{S^7;V4^;v*fcas/^nr;V^;K -o- 
-C (=0) -R" R" «X'^;i'^>', X'^;V5>?>'Sfct*:7°H^-te-f > 

7. iS*3||l, 2, 3, 4. 6*?fcl3;6(5r>-?-/xyxny-A-5Kyx^l'V 

i7"V3-;v}a-^f^:'t?^-^T. A*^^iS{t:^>73!;^T\ (C Hz-C Ha O) -jb^i)-?^ 
S^3 5 0—151 0,0 0 O^mV. - (CH2) «~E = CHjT?^§, MKiS 

8. (.cHi-CHzO) »t>'ii^smi, ooo~««)7. ooo^*-rsi«^ 
JS7 o-^/x u xa y— xf^w-^^f u =i— 

9. CCH2-CH?0) .:6^S^?MiS!^?2. 000-^5, 00 0%Wr«.|f^ 

10. is^gii, 2, 3, 4. 5^feti6<D-?-/xyxpy— A-sKyx-j^-uv 
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HiRtf's-r pzi-effittp E G5b^e.jiff;?n. (c Ha -c Hz o) .-b^^^mm 3 

5 0~*tll 

0.. 0 00^WL,T*5t)^ - (CHz) n-E = CHs-Z?3&«WI3ja-a-»o 
11. PatSl, 2, 3, 4, 5, 6, 7, 8, 9 Sft:t±10O-?-y XU y— 

13. mS»)b^e><^>5Slfll»*^&<^>•:^yxVxay•~AcDPil!^^:^ft3&^^V'1' h 

WiSil«Wl3<?)d-s7-l' h=r-xb*JlS3iU ^titc^fJ. -:h/xyxay-A^ 

15. S; n E r y t -H-T(5D-:^/xyxoy— A^S^^it:ifa&-oT, 

16. A*^sMccs:t;sPDP*->e.*§»*->?>S3R^nsa*3Si5CD'?-yxy 

Xoy—Afa-^«:, 

17. «*^l5$ft^±16^0■:^yxy xny— A«-&fj^t?^-3T. ^ft". TtiiEfe 

Wieiaffi^«tJf2'^-yxyxny-i*^iuK@a 
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18. m^miS, 16*fctii7iD-f yxu;^uV'-A^##:-^s^&oTs -^^icWB 

20. 2. 3. 4, 5, 6, 7, 8, 9, 10. ll^fct* 12CDf-y XU 

X a y -i* - # y xf^ b U n * e. tc Wt2•:^ / X i; X a 

21. ffi*:^llO-^yxi)XDy--A-^yx'3^U'>'^?-l)ri--;VjS-g-'{*-t?j&-s)T 

22. fS5ft3Sl7, 18$:fe^±196^)•:^yx>;xay— A-:d?>;x9^U'V^5'''Jr3— ;Vfa 

23. H^l, 2, 3. 4, 5, 6, 7. 8, 9. 10, 11, 12, 15, 16, 17, 
18, 19, 20. 2iSfcti22l<:|ei!S<D^yxyxny'-AlS'^#i:v^oL.j:t<:^lii: 

24. ii#:^l. 2, 3, 4, 5, 6, 7, 8, 9, 10. U, 12. 16, 16, 17. 
18, 19, 20, 2lS?tli22©-^yxyXDy— AJ^-^3|ciDl8lJ!c:felJ53^fC$feii 

25. < i: t, 1 •o(^)JtS:^y X y xn y-A|igie!|^;&-g-tr^»f 

ho 

y xij xoy-Ai®^t;(i!5 1 o^-^rtr/^-r^r y-fe-To 
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